Abnormal DNA methylation of the Oct-4 enhancer region in cloned mouse embryos.
Oct-4 is essential for normal embryonic development, and abnormal Oct-4 expression in cloned embryos contributes to cloning inefficiency. However, the causes of abnormal Oct-4 expression in cloned embryos are not well understood. As DNA methylation in regulatory regions is known to control transcriptional activity, we investigated the methylation status of three transcriptional regulatory regions of the Oct-4 gene in cloned mouse embryos--the distal enhancer (DE), the proximal enhancer (PE), and the promoter regions. We also investigated the level of Oct-4 gene expression in cloned embryos. Immunochemistry revealed that 85% of cloned blastocysts expressed Oct-4 in both trophectoderm and inner cell mass cells. DNA methylation analysis revealed that the PE region methylation was greater in cloned morulae than in normal morulae. However, the same region was less methylated in cloned blastocysts than in normal blastocysts. We found abnormal expression of de novo methyltransferase 3b in cloned blastocysts. These results indicate that cloned embryos have aberrant DNA methylation in the CpG sites of the PE region of Oct-4, and this may contribute directly to abnormal expression of this gene in cloned embryos.